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Abstract: Healthcare research is increasingly becoming more multidisciplinary with the
involvement of various disciplines outside the medical sciences including but not
limited to engineering, computer science, human computer interaction, and games.
Since game development is interdisciplinary, games for health (G4H) encloses
transitions between technology, humanities, social sciences, and health &
rehabilitation. At an overlapping discourse of multi-disciplinarity, inter-disciplinarity,
and trans-disciplinarity, this paper presents design research as a core research
methodology for G4H research via reflecting on a G4H project. The aims of the paper
are (1) motivating the use of design research for G4H, (2) reflecting on the challenges
of interdisciplinary research, and (3) initiating a discourse for a more informed
research practice and a well-directed research future in the areas of G4H.
Keywords: games for health; design research; design science research; transdisciplinary research

1. Introduction
Healthcare takes its place among the wicked problems that have urgency for the progress
and betterment of the society. It is in the agenda of sustainability goals of United Nations
(UN, 2015), while projects for improving, extending, and supporting health and well-being
services have been among the interests of design researchers. Some example approaches to
apply design research in healthcare include human-centered design (Melles et al., 2021), service design (Romm & Vink, 2019), and design futures for healthcare (Pfannstiel et al., 2019;
Tsekleves & Cooper, 2017; Codinhoto et al., 2020). Many reported on challenges of doing
design research in healthcare due to differences in values, strategies, and expectations
(Groeneveld, 2018; Romm &Vink, 2019; Tsekleves & Cooper, 2017). A lack of familiarity has
been observed among healthcare researchers and practitioners for design and design research methods so have significant differences in research methodologies and evaluation
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(Groeneveld, 2018). Similarly, human computer interaction (HCI) researchers were also criticized for lack of rigor in evaluating and reporting data and evidence especially for misrepresentation of health research within exercise games research area (Marshall & Linehan,
2017). A similar situation can also be said for the use of games in healthcare by healthcare
researchers or traditional designers without an involvement of a games scholar or game developer. It seems amiss that including a game in a study does not immediately make the experience interesting or fun, and that the entertaining qualities of games are a confluence of
careful design that is purposeful and aware. Therefore, any study that is built around the use
of a game has to take into account the design implication as a part of the research activity.
Healthcare is increasingly multidisciplinary (Choi & Pak, 2006; Alvargonzales, 2011; Wade,
2015; Newhouse et al., 2010), and patient care relies on the unique expertise of each
profession as they come in contact with a patient (Newhouse et al., 2010; Wade, 2015). In
this multidisciplinary space, interdisciplinary subfields of medical sciences (Choi & Pak, 2008;
Klein, 2008) such as bioinformatics, biochemistry, bioengineering, are openly acknowledged;
however, the cross section between fields that do not necessarily originate from a shared
vocabulary or research culture has not been discussed much. Choi & Pak (2008) noted that
the distance between the knowledge fields has a significant impact on the challenges of collaboration in multidisciplinary teams, and the transition from one discipline to another becomes tougher based on this gap between epistemological standing of disciplines. Nonetheless, the idea of leveraging multiple expertise surpassing what each has to offer individually
is perhaps more rewarding when the inter-discipline distance is larger.
A much closer picture of the collaborative space for healthcare includes but not limited to
medical sciences, information technology, social sciences, computer science, humanities,
HCI, engineering sciences, and games (Tsekleves, 2017; Kivits et al., 2019). As opposed to
many of these disciplines that emerged from another with a rigor based on the originating
discipline, the challenge with games is that the source disciplines already have various disagreements in approach and evaluation (such as engineering vs social sciences vs humanities).
Moreover, there is also a gap between game development and games research similar to the
gap between design practice and design research. As a result, games for health (G4H) as a
research field seems to lack academic rigor, structured research methods, and scientific evidence to clarify its contribution (Baranowski, 2018) since many researchers producing material within G4H field are applying approaches from their own source disciplines.
This paper emerged in response to a need to document the challenges encountered
throughout a design research journey for developing a game-based rehabilitation experience
for the rehabilitation of people living with Parkinson’s disease (PD). Then it led to synthesis
of a design research methodology for G4H research. G4H as a practice can potentially find a
place between two overlapping areas of design practice, product design and service design.
However, rather than situating G4H as a subset of design practice (and the design field), the
author believes exploring the methods, processes, and expectations of this research field
would be more inviting for its transdisciplinary nature. As a reflection, this paper reports on
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the methods and challenges of design research in the G4H research field. These challenges
show similarities with some previously reported challenges of multidisciplinarity in
healthcare (Wade, 2015; Choi et al., 2007; Goreneveld et al., 2018) including but not limited
to methodological difficulties, situational difficulties, communication difficulties, value differences, and emergence. Literature has investigations into trends and strategies for applying
design methodologies in healthcare (Tsekleves & Cooper, 2017; Groeneveld et al., 2018;
Melles et al., 2020); however, there is little to no research about research methods and
strategies or their effectiveness for G4H (Baranowski, 2018). This paper is a step in that direction to initiate a discourse. Therefore, the paper is organized in a structure to discuss the
merits of G4H as a transdisciplinary research field, to present design research as a core research framework for G4H, to share a case study to demonstrate a whole design research
cycle, and to note some challenges of G4H research.

2. G4H as a transdisciplinary research field
Game development is interdisciplinary by nature, bringing together disciplines of art, technology, humanities, and social sciences. Game development as a profession and game studies as a research field are still in progress of finding ways to facilitate and strengthen the
connection and communication across the disciplines enclosed. G4H unites not only game
designers, game artists, and game programmers under a creative and experiential umbrella,
but also storywriters, user experience designers, cognitive scientist, neuroscientists, psychologists, and many interested parties from health and behavioral sciences (Baranowski,
2018).
Table 1. Definitions in cross section of disciplines (Choi & Pak, 2006; Alvargonzales, 2011).
Discipline

“a body of knowledge or skills that can be taught and learned”

its nature

Multi-disciplinarity

“draws on knowledge from different disciplines but stays within
their boundaries”

additive

Inter-disciplinarity

“analyzes, synthesizes and harmonizes links between disciplines
into a coordinated and coherent whole” while “interdisciplinarity would not negate the independence of each discipline”

interactive

Trans-disciplinarity

is an activity that goes across and through different disciplines,
integrating them together while transcending their natural
boundaries

holistic

Choi & Pak (2006) respectively refer the nature of multidisciplinary, interdisciplinary, and
transdisciplinary fields (Table1 for definitions) as additive, interactive, and holistic. Since
each discipline has their own way of stating a research problem, establishing a research
methodology, and performing experiments, co-creation demands compromise.
Acknowledging the differences and respecting the knowledge-base of each discipline are
important for an effective co-creation (Groeneveld et al., 2018). Literature is full of examples
for how a practical and theoretical integration of disciplines has led to new knowledge and
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discoveries throughout the history such as invention of medical imaging devices or the
theory of everything (Choi & Pak, 2008; Alvargonzalez, 2011).
In a multidisciplinary team, the visible borders of each discipline and their application of diverse methodologies would be expected. However, for a multidisciplinary team that works
in a transdisciplinary research field, it is necessary to realize that the requirements, expectations, activities, and strategies for this research field will need to surpass the borders of each
individual discipline in collaboration. Melles et al. (2021) point to the strengths of humancentered design but note that the research methods of design are “in sharp contrast to the
clinical trials and evidence-based mindset” of healthcare. Nonetheless, Chou et al. (2015) argue that strong communication and a united vision can bring forward solutions that are
strengthened by the multidisciplinarity of the research team. The research problem is transformed based on the backgrounds or disciplines of the team members, therefore allowing
for a model of reflection-in-action (Chou et al., 2015). Therefore, it is logical to deduct that
while G4H teams are interdisciplinary, applying games to healthcare and rehabilitation is
transdisciplinary since it requires transcending perspectives across the involving disciplines.
For the case study in discussion, research team was composed of a game
developer/researcher/computer scientist (the main researcher, a doctoral candidate), a
computer scientist (main supervisor), and an exercise scientist (co-supervisor). Further
interactions included involvement with occupational therapists, patients, and caregivers
externally as basis for knowledge building sessions. The interactions with the external
parties resembled multidisciplinary collaborations as commonly seen in literature
(Verschueren, 2019). There was never an expectation from any of the parties to understand
or have knowledge of G4H, game development discipline, computer science, or exercise
science per se. Each external party was encouraged to represent a self-serving perspective
while helping the researcher to identify a problem space and a current picture of the
solution space. Acknowledging this, it was the role of the researcher to cohesively synthesize
methods to honour approaches of uniting disciplines and stakeholder perspectives in
conversation. Although not impartial, the agreement of the research team in the research
outputs throughout suggests that there was success in the attempts of developing tools that
unite perspectives.

3. Design science, design research, and G4H
The names “design science research” (DSR) and “design research” seem to be a result of
terminology differences across the disciplines from which each methodology emerged
(science and engineering discipline vs design discipline). Wieringa defines design science as
“the design and investigation of artefacts in context” (2014, pg.3). Dresch et al. (2015) explain in the foreword of the Design Science Research book, Design Science Research (DSR)
“[to be] also known as Constructive Research, [and] a methodological approach concerned
with devising artefacts that serve human purposes”. Then, they define design science (DS)
“[to be] conceptualized as a body of valid knowledge on designs and designing, produced by
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rigorous research and DSR as research producing this type of knowledge”. Dresch et al.’s
definition suggests little to no difference from how design research is presented by Simonsen et al. (2012, opening); “Design Research undertakes an in depth exploration of the social
processes involved in doing design, as well as analyses of the contexts for design use”. Core
literature on DSR in information systems lists the contributions of DSR as theory building
during and for the design activity, producing frameworks, methods, models and tools as artefacts of the design process (Hevner et al., 2004; Peffers et al., 2007). Similarly, design research offers opportunities to develop methods and theories in pursuit of an applicable solution to a real world problem. Edelson (2002) states that “[a]n important characteristic of design research is that it eliminates the boundary between design and research” further suggesting that design research plays an important role in education and learning.
The author believes, Dresch et al.’s definition of design science (2015) and Simonsen’s definition of design research (2012) can be consolidated for a joint definition: “Design research
seeks to synthesize knowledge about the design and development of solutions to improve
existing systems, solve problems, and create new artefacts in a socio-technical landscape.”
This definition implicitly acknowledges that design research is situated in the socio-technical
innovation space. Therefore, it captures the intent of design research in context of G4H.
Design research starts with an initial problem and passes through phases to refine the
problem with activities that diverge from and converge towards the initially defined problem
in order to reach a well-defined problem. Theory building takes place between “designing
the right thing” and “designing things right” since the learning from the first diamond would
inform the process in the second diamond as in double diamond method (Council, 2007;
Nessler, 2016). Design research process allows for new theories or principles to be
developed, then translation of these theories into actual designs and to be reflected on for
their effectiveness to solve the defined problem (Edelson, 2002). Edelson notes that the
design process is characterized by three main decisions a researcher has to make when
engaged in design: a design procedure, a problem analysis, and a design solution.
Design research enables the creation of a design procedure that is leading to a design
methodology, a problem analysis that is leading to a domain theory, and a design solution
that is leading to a design framework. These findings (or outputs) of the design research
activity makes the design process repeatable and effective. Thus, design research naturally
enables synthesis of new theories, frameworks, and solutions in uncharted ground.
Furthermore, the design produced during the research process is essentially created to ask
more questions rather than trying to solve one single problem (Mullaney & Stolterman,
2014).
G4H needs further research for suitable design research strategies and perhaps a systematic
approach considering the complexity of the collaboration space. The notion of design
research sometimes contradicts with the solution oriented nature of engineering and
information systems (end product is valued over the process). However, considering that
transdisciplinarity invites a cohesion that is above the boundaries of the original disciplines
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such as health science’s unfamiliarity with iterative development or game development’s unfamiliarity with clinical protocols, there is significant benefit in exploring what this means for
G4H research. Heinrich and Schwabe (2014) suggested that knowledge matures throughout
a design science research’s lifecycle as perspectives are grounded and nascent theories are
developed into grounded principles. Kernel theories, nascent design theories, and the process of grounding allow for a synthesis of new transdisciplinary solutions via design research.
In order to offer a starting strategy for what design research methodology would look like in
G4H, Figure 1 is created based on the design science research methodology (DSRM) diagram
by Peffers et al. (2007). The adaptation includes a layer to the research stages, some example methods, and example outputs. These are inspired by Bai et al.’s integrated multi-methodological research framework that includes observation, theory building, development, and
experimentation (2013). It is necessary to note that these strategies can share same research methods across the phases; for example, literature review can be used for both observation and theory building with the involvement of an additional method such as case
study or thematic analysis. When a design strategy is developed during the development
phase, it probably is a result of the first three phases in continuum or in iteration. Unlike the
requirement-based, rigid, and efficiency oriented development approach of information systems where an artefact would be developed as per the defined requirements and evaluated
accordingly, game development is explorative and the interdisciplinary culture of the G4H
team invites a process of collaborative exploration rather than abiding to a known starting
structure. This is a significant difference of the application of DSRM in G4H. Iterative process
can fold on new iterations branching from any phase from the beginning to the evaluation
unlike how it is applied in information systems (Peffers et al., 2007). This is the main reason
why the design and development phase sits in the overlapping area of the problem space
and the solution space. The notions of problem space and solution space draw attention to
the complexities of the design space and that the design research process can and will very
likely need to iterate over the phases to reframe the problem, revise the objectives, and reflect on the findings throughout (Melles et al., 2021). For example, during the design and development of an artefact, research through design method may help discovering new
knowledge that would bring the team back to refining the problem before reaching to the
evaluation phase.
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Figure 1. Design Research Methodology for G4H research. Mapping the phases, methods and outputs of design research for games for health. The
diagram is developed based on the DSRM process diagram by Peffers et al. (2007) with further inspirations from Bai et al. (2013), Dresch et
al. (2015), and Johannesson et al. (2021).
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4. Case study
This paper uses a G4H project as a case study to reflect on the design research journey and
challenges of transdisciplinary research. The project includes development of a game-based
rehabilitation experience for exercise rehabilitation of people living with Parkinson’s disease
(PD). Even though a specific target demographic is determined for the project, the pursuit
includes attempts of generalizations for the capability of games and their service in exercise
rehabilitation field.
The challenges presented in this article are identified during various stages of the design research process while the researcher was in pursuit of developing a suitable solution in response to the research problem. Various design artefacts were produced throughout the
lifetime of the project to inform, shape, and drive the project towards its goals. A design paradigm for designing compassionate games (Tece Bayrak, 2020), a design strategy for designing games as systems of rehabilitation (Tece Bayrak et al., 2020), a taxonomy for classifying
therapy games as per the level of physical activity (Tece Bayrak et al., 2021a), a player profiling framework for helping with user-centred design and persona creation (Tece Bayrak et al.,
2021b), and a design artefact (game) for game-based exercise rehabilitation for people living
with Parkinson’s disease were developed as a result of consolidating learnings gained
throughout the stages of the research process.
Each item emerged in response to another problem identified within the problem, leading to
further unfolding knowledge starting from an initial scoping review to identify gaps (Tece
Bayrak, 2016), then revisiting the problem with a purpose of synthesizing a new approach in
context of the challenges presented in the problem space (Tece Bayrak, 2018). For example,
player profiling framework was developed to address the challenges of co-design and also to
provide a method to support remote initiatives for user-centred design especially for the
cases where a direct interaction with the target audience may not be possible at the beginning. For our project, once the project was in its prototyping phase via the use of the previously developed design strategy (Tece Bayrak et al., 2020) and the compassionate game design paradigm (Tece Bayrak, 2020), the need for the player profiling framework became apparent. The framework was developed through a systematic review, and validated against
the previously developed custom-games for the rehabilitation of people living with Parkinson’s disease. Later, the framework helped us ensure that we are prioritizing player’s perspective in our attempts to develop features that would motivate them for long-term exercise adherence.
Figure 2 presents the methods used throughout the application of design science research
methodology on this G4H project and the artefacts created. The methods shown in bold
(among the list of methods used during Phase 3) are methods created in an earlier cycle of
the design science research process as a result of theory building, and are used in the development activity. This invites two layers of evaluation in the next phase; 1) an evaluation of
the artefact developed with the use of the novel method/theory (in this case this is the
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game developed in this project), 2) an evaluation of the method/theory to reflect on its application, effectiveness, and usefulness. Even though many artefacts of the project have
been published at different stages, the design process of the game, its evaluation, and the
evaluation of the previously developed methods are yet to be published.

Figure 2. Design Science Research Methodology as per its application to this particular G4H project
which aims to developed a remote game-based exercise rehabilitation programme for longterm exercise motivation and adherence.

4.1 Problem space
Research problem here is adherence to, motivation for, and reachability of regular exercise
rehabilitation for people living with PD. Being an incurable disease, its proven links to environmental factors and due to its increasing prevalence among the aging population (Dorsey
et al., 2018), rehabilitation of people living with PD is one of the challenges of decentralizing
care delivery in the future of healthcare. Moreover, in a during-covid and post-covid world
where anxiety and adverse effects of lack of exercise is reported to have a significant effect
on the lives of people living with PD (Feeney et al., 2021), a need for remote rehabilitation
became even more apparent (Langer et al., 2021). People living with PD need to participate
in exercise rehabilitation starting from diagnosis throughout their life. While Parkinson’s disease is incurable, exercise has a restorative effect on quality of life (Crizzle & Newhouse,
2006) and lack of exercise is proven to impact activities of daily living. Many patient stories
(Parkinson’s Foundation, n.d.) testify for visible positive effects of exercise.
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4.2 Solution space
Telemedicine research has been attempting to address the issues around reachability by
providing video-conference based consultations, exercise sessions, and group therapies
(Langer et al., 2021). Even though it works well for patient consults, the idea of remote exercise over a video-conference does not seem to work effectively as it limits direct interaction
with metrics of the exercise. Findings of an earlier study show that therapist-led exercise
sessions provide higher benefits compared to the benefits of self-supervised exercise sessions (Dereli & Yaliman, 2010). In addition, it has been shown that they do not improve adherence or motivation due to the same routine.
Group therapy seems to have motivational qualities; however, the motivational aspects are
mostly about companionship which is not carried on in remote group exercises. Exploring
the requirements of exercise rehabilitation and patient concerns shaped the solution space
towards restrictions on equipment, experience structure in terms of length, complexity,
stimuli, affordances, and limitations. Building concepts and prototypes encouraged further
questions that led to revisiting objectives, reframing the problem, and iterating over in the
problem space until a well-defined problem was identified, a consensus for the objectives
were reached, and useful design tool and theories were established. Then research was able
to move into the evaluation phase of the solution space. See Figure 2 for the methods used
and outputs created during the presented case study.

4.3 Collaboration space
The challenges of the collaboration space comprised communication of needs, objectives,
and requirements, co-creation and user involvement, and sometimes simply finding collaborators. When Klein (2008) noted that the collaboration space of interdisciplinary and transdisciplinary research poses complex situations where collaboration demands balancing acts
to negotiate and compromise for values, expectations, criteria in the process, and criteria of
success for the impact of integration, they probably did not think convincing potential collaborators for participation would be a challenge. In fact, this was a major challenge for the
project at the beginning. Melles et al. (2021) drew attention to the differences of approaches to research between design discipline and medical science. Having a target audience with a chronic disease caused a delay in direct interaction with the patient group and
the nature of interaction due to the ethics process. Further challenges for the user study included finding a suitable venue, identifying and meeting the expectations from a session
(length, content, structure), participant recruitment, and reachability. Game design is experimental, opportunistic, and speculative (Tece Bayrak, 2019) while experimentation in health
research rely on an established rigid structure of scientific measures. This meant the author
had to come up with creative ways of bridging the gap (Tece Bayrak et al., 2016; Tece Bayrak, 2020; Tece Bayrak et al., 2021b).
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4.4 Limitations
The reflections are mainly based on this particular case study and the research community
that the author is a part of. Therefore, the challenges noted here may not necessarily define
the experience of all design research initiatives for G4H research. Nonetheless, the discussion throughout the paper and the reflection on the challenges are informed with the current literature on the application of design research in healthcare or there lack of, such as
HCI, information sciences, games. This means the case study is situated in the current literature with observations and analysis aligned.

5. Challenges in G4H research field
Transformative visions for future of healthcare require recognition of challenges in the sociotechnical landscape of organization, community, society, and futures thinking. Without neglecting that any social innovation requires collaboration, this paper presents four core challenges on the path of revolutionizing healthcare with G4H. Due to its transdisciplinary
nature, G4H poses challenges that can be grouped under four categories: (1) co-creation
challenges, (2) procedural challenges, (3) situational challenges, and (4) adoption challenges.

5.1 Co-creation challenges
Games rely on creative process heavily, yet other disciplines may not acknowledge human
factors or aesthetics of an experience. Value disparities in different disciplines, terminology,
priority differences, or the nature of evidential content create communication challenges in
co-creation. This is heavily visible in games or game-like applications that are created within
research projects without an involvement of a games researcher. Rarely do they provide a
compelling gameplay but mostly an evident replica of a procedure or problem, therefore
making it very hard for a player to play or enjoy (Tece Bayrak et al., 2021a). Many studies
use terminology that does not reflect the actual content or function of the experience, such
as the use of term “virtual reality” (VR) even though there is no VR equipment involved, or
using the term “game” when there is only a visual representation of actions as often seen in
therapy visualizations (Tece Bayrak et al., 2021a).
Based on a workshop with a group of experts from game design, behavioral health, and G4H,
Kelley et al. (2017) explored perspectives of different disciplines in G4H research. They found
that each discipline tends to approach the relationship between the game and health concepts very differently. They reported that G4H researchers think that “game mechanics produce health outcomes”, while game designers see it as an “integration of game mechanics
and health behavior”, and health experts see “game mechanics as a representation of the
health model and content”. In addition, they noted that while game design experts frequently considered participants (players) as a person with autonomy, behavioral health experts tended to focus on autonomy “in relation to one’s own health”. The challenges about
terminology or diverse values among the research teams are also noted in Verschueren et
al.’s literature review of the articles published with serious games keyword between 2007
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and 2018 (Verschueren, 2019). In agreement, Kelley et al. (2017) points out how G4H research field is more than the sum of its parts, and emphasizes a need for improving communication across the experts in the field in order for the progress of G4H research.

5.2 Procedural challenges
Procedural challenges originate from procedures, processes, or methods. The procedures for
development and evaluation differ in games, design, engineering, and medical sciences.
Games require iterative development with integration of user testing (playtests) into the iterations. However, controlled trials that are common in medical field do not cater for iteration before completion of an experiment. Game design is creative and opportunistic while
predetermined goals of rehabilitation may be perceived counter-productive in the process of
developing a game. Human-centered design methods such as focus groups, participatory design, or co-design are not favored even though they are common design methods utilized in
product design, service design, or HCI research. Verschueren et al.’s literature review (2019)
notes that among the reviewed articles for the use of a serious game in a healthcare context,
17 out of 21 articles advocated for multidisciplinary stakeholder collaboration. However,
there was no consensus on the nature, length, or prevalence of stakeholder involvement.
Game development needs continuous user testing with varying involvement; however, focus
groups or co-design activities are mostly perceived ineffective since personal taste and preference reduce the ability to focus on a design goal and become divisive quite quickly. In fact,
DeSmet et al.’s meta-analysis for use of participatory design found that employing participatory design did not lead to higher effectiveness of games developed for health behavior
change even though user involvement might have influenced reach and adoption of the
game (2016). On the other hand, participatory design for specific feature to improve usability and game feel of the feature can be more useful in tandem with a usability test and playtesting.
Another challenge is the process around human participants. In healthcare research, participation ethics is understandably diligent yet sometimes too complicated for design research.
While it is easy to announce a playtesting session and recruit participants to playtest a commercial game, it is ethically complicated to announce a study for involvement of participants
with a chronic disease let alone obtain an ethics approval in many cases even though a single
participation may not necessarily pose any adverse effect or a health risk. Involving end-users was also one of the challenges identified by Groeneveld et al. (2019) even if it is care-givers rather than recipients. For user studies in health care, it seems to be less likely that
there’s much interaction with the patients until the product is ready for a controlled trial.
Conversely, for game development, agility is desired. This means G4H research needs to establish approaches for a repeated interaction with the player-patient (Tece Bayrak et al.,
2020) during the development timeframe without jeopardizing the rigor of healthcare.
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5.3 Situational challenges
Situational challenges include cultural, experiential, and community oriented challenges.
Managing relationships, communication, and understanding values were previously reported as challenges (Groeneveld et al., 2019). Developing a community oriented and holistic healthcare will require community oriented practices to be recognized and reachable.
This means there will be a stronger need for understanding complex relations between
individuals in the system, risk factors, and their socio-cultural determinants for health care
strategy (Tsekleves & Cooper, 2017). The current situation with the Covid-19 pandemic,
difficulties around participation due to the pandemic, and remote collaboration of the
research team are also additional challenges. For co-design activity with patients, caregivers,
and health practitioners, Finley et al. notes that interaction between stakeholders may
create undesirable power dynamics between the groups (2021). In this picture, social and
ethical standing of G4H requires rigor in building trust in these relationships to increase and
maintain reputation for effective solutions. Nonetheless, it becomes apparent that there is a
lack of literacy for how G4H could contribute to the challenges in healthcare, and that some
organisations tend to prioritise other research initiatives over a less familiar initiative
suggested with games. The author experienced this with some Parkinson’s organisations
across the world, where the organisations did not facilitate an access to patients to allow
them to decide whether they would have liked to participate or not even though the project
already had a valid ethics approval from the university’s human ethics committee. The
stance of the organisations is understandable considering that they have a responsibility to
protect the best interest of their members; however, novel initiatives need a chance in order
to turn into innovations. Without the open-mindedness and foresight of such organisation to
offer space for G4H research to grow, the whole process becomes an act of rowing against
the current.
Another challenge is with the communication phase of design research. Transdisciplinary nature of G4H becomes an unavoidable issue for the review, evaluation and dissemination of
the research and its outputs. Many mainstream conferences and journals accept well-specified works that are closely fitting to the main discipline of the venue. The challenge persists
even if the publication venue is open to multi-disciplinary work. Familiarity and experience
creates a baseline in review processes (Klein, 2008). For a multi-disciplinary field, expertise
over a variety of disciplines is not easy. Until a common knowledgebase is established, reviews will be performed as per the reviewer’s area of expertise. Barkovic (2010) adds that
interdisciplinary research requires high competence in one’s own discipline, and an ability to
leap further for the overlapping area of another despite a lack of expertise. Therefore, the
work may not be evaluated based on its real merits but the expectations of the discipline
that the reviewer is coming from (Barkovic, 2010). In order to overcome these issues, G4H
needs establish its own research rigor, its own mental model, research strategy, validation
and evaluation methods, and expectations.
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5.4 Adoption challenges
Adoption challenges start with the research team and extend to stakeholders and target audience. The need for G4H to establish its own rigor, metrics, evaluation methods, and validation strategies was discussed before. Health research relies on deductive reasoning and
tightly controlled evidence based studies while G4H and design research heavily use qualitative analysis of user experience throughout iterative design interventions with methods such
as design probes, user studies, participatory and co-design activities, etc. On the other hand,
there is a growing interest among rehabilitation, movement disorders, and mental health researchers to use commercial games in their research or develop custom games as a part of
their research. An important step forward would be exploring how these methods may fit
together to satisfy the expectations from G4H interventions.
Another adoption challenge is based on how games have been perceived by the society. The
negative connotations to games and gameplay (i.e. addiction, sedentariness, toxicity) are
slowly changing, but can still create a barrier in adoption of games as solutions to health
care problems or games as tools for diagnosis, treatment, or rehabilitation. Technology
adoption can also be considered as another challenge although technology savviness of aging population is significantly different than the elders of the previous decade.
It is also necessary to take into account approval and dissemination of a G4H product. Approval of a treatment in medical sciences is subject to a rigorous evaluation process while
dissemination is also governed by special organizations (such as FDA in the U.S.). Current
policies for governance and dissemination would less likely work for a G4H product. There
are not many examples for digital therapeutics yet; however, the timeframe between leaving the research lab to completing health trials span over half a decade if not longer as seen
with the ADHD game by Akili Interactive (2021). Therefore, the development of new policies,
processes, and criteria for evaluation, approval, and dissemination of G4H products is necessary to match the speed of development in this area.

6. Conclusion and future work
With this paper, conflicting ideas around design research, its methods, and contributions to
the G4H research field are discussed in length to establish a grounding for G4H as a transdisciplinary research area that brings together interdisciplinary teams. The main contribution of
the paper is situating G4H as a transdisciplinary research field with arguments on its nature,
its relations to other disciplines, and a core research methodology grounded in design research. The case study discusses a G4H research project, reflects on the research methods
and their standing in the G4H field while presenting how various research methods relate to
and fit into design research. Finally, the challenges of G4H research is presented with a synthesis from the literature on reported challenges for design research in health care.
Some important questions to explore in the future remain unanswered, such as what would
be a mental model for G4H research or how could we facilitate the recognition, evaluation
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and interpretation of works in the domain of G4H. Future research needs to explore applicability and effectiveness of research methods, and whether there are novel research paradigms to be found that challenge the ways of thinking in the transdisciplinary ecosystem of
G4H. In order for the innovations in this area to be successful, G4H needs to find its own research rapport, and new policies need to be developed to facilitate the development and
dissemination of outcomes.
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